Abstract. This paper summarises the results of studies that examined the biochemical and physiological effects of lead (Pb) in an in vivo amphibian model (the South American toad Bufo arenarum) under laboratory conditions. Acute toxicity tests generated LD50s that indicated a high tolerance to Pb. In animals injected intra-lymphatically with a sublethal dose of Pb, the total numbers of red (RBC) and white blood cells (WBC) and differential leukocytes were altered in a dose-related fashion. RBC osmotic fragility was also affected; i.e. the concentration of NaCl necessary to provoke 50% haemolysis was significantly reduced in lead-injected toads, indicating an increase in the osmotic resistance of the cells. Other studies examined δ-Aminolevulinic acid dehydratase (δ-ALAD) activity, free erythrocyte protoporphyrin (FEP) levels and blood Pb. FEP and blood Pb were shown to be valuable biomarkers of chronic metal intoxication, the former being the marker with the highest sensitivity. In lead injected animals FEP increased almost 9-fold compared to controls. The highest concentration of Pb occurred in the liver at a level 382 times higher than the controls. Kidney, spleen, and femur also appeared as repository sites of the metal, although in lower proportions. Other studies examined immunocompetency parameters. Lead affected the function of the polymorphonuclear cells of B. arenarum. Phagocytic and lytic functions of the adherent blood cells incubated with suspensions of Candida pseudotropicalis were negatively affected after the lead administration. The decrease of the phagocytic activity was statistically correlated with blood Pb levels. Also, following administration of Pb the production of natural antibodies was significantly increased by 39%. In non-exposed control animals there was a non-significant increase. It was concluded that in B. arenarum Pb may act as an immunostimulating factor on the humoral immune system. Serum protein electrophoresis was performed. Administration of Pb provoked a significant decrease in both total proteins and the albumin fraction. Among the globulin fractions, the G3 fraction was augmented. These findings were interpreted as a consequence of Pb toxicity on toad hepatic cells, the kidney and some components of the immune system.
Introduction

Amphibians as an experimental model in ecotoxicology
For several reasons, amphibians constitute a valuable experimental model in both field and laboratory ecotoxicological and toxicological studies. Perhaps most important among these reasons is their life-cycle. In most cases it is biphasic, with a totally aquatic larval stage, followed by an adult phase after metamorphosis, which can be either, aquatic, semi-aquatic or terrestrial (Duellman and Trueb, 1994) . Additionally, their relatively small size and adaptability to captivity, makes amphibians particularly suitable for different types of studies under laboratory conditions.
The different phases of development provide opportunities for the study of the impacts of exposure to toxins or xenobiotics through different exposure routes. The aquatic stages -embryos and posthatching (larvae and aquatic or semi-aquatic juveniles) -enable the study of the adverse effects of toxins that have reached the aquatic medium and the associated sediments, whereas young and adult terrestrial forms are especially appropriate for the study of the effect of contaminants present in the air, soils or food. Rowe et al. (2003) have discussed in detail all the factors involved in the determination of the susceptibility of amphibians to anthropogenic environmental stressors at all their developmental stages.
The amphibian model is also useful in experiments in which the exposure to xenobiotics can be either continuous or discontinuous in time. In the latter case, the experiments can be performed using those life-cycle stages most sensitive to xenobiotics and/or the possible delayed effects after animals ceased being in contact with toxins (Pérez-Coll et al., 1988; Pérez-Coll and Herkovits, 1990 ). In addition, amphibians not only may be used for in vivo studies, but they can also provide material for in vitro techniques for the study of biochemical, physiological and morphologic properties -among others -of their isolated tissues, organs or fluids (Salibián, 1977 (Salibián, , 1983 Salibián and Marazzo, 1995) .
Aquatic forms are generally more sensitive to toxins, especially in the initial stages of their development, when water completely surrounds the organism, offering a large surface for contact and exposure that facilitates net transport -active or passive -of pollutants and xenobiotics. Also, in the early phases of their development, animals may lack some physiological systems that would otherwise assist animals cope with chemical stresses, or, if present, they may still be incomplete in structure and function. Non-aquatic forms of amphibians are also appropriate for these kinds of studies, since their skin is a permeable organ that allows for the exchange of gases, ions and water between the animal and the external media (Boutilier et al., 1992; Burggren and Just, 1992) . Additionally, when in contact with freshwater, amphibians do not drink, thus the uptake of xenobiotics may be entirely restricted to transport through the skin (Bentley, 2002) .
It is important to stress that amphibians, because they are ectothermic vertebrates, have a considerably wide range of thermal tolerance, which constitutes an additional advantage for the design and performance of comparative studies on individuals
